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Spasmodic contraction of the pylorus, or pylorospasm, while not 
a common complaint, is observed with sucli comparative frequency 
that much interest has been aroused as to its clinical significance. 
The etiology of this affection is, however, frequently obscure, and 
in consequence a number of theories have been suggested in explana¬ 
tion of its occurrence. It may therefore not be out of place to 
consider, briefly, certain factors having an etiological bearing on 
this condition. 

Through the researches of Langley, Meyer, Gaskell and others it 
has been shown that the involuntary nervous system supplies two 
sets of nerve fibers to every organ, the one functioning as activator 
and the other as inhibitor nerves, the two combined exhibiting a 
regulating mechanism controlling the interactivity of both groups. 
In the first set we have the autonomic system’ as exemplified in the 
vagus group, the stimulation of which results in the production 
of pylorospasm. In the second set we have the inhibitory fibers as 
found in the sympathetic system, stimulation of which inhibits. 
spasm. The evidence pointing to the presence of this opposing 
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nerve influence can be easily demonstrated in rabbits, in which 
pylorospasm can be experimentally induced by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. According 
to Rogers the same phenomenon may be brought about even in a 
more prolonged and graphic manner by subcutaneous injection of 
certain extracts of the thyroid, parathyroids or pyloric mucosa into 
dogs. He was thus able to produce a marked increase both in the 
flow of the gastric secretion and in gastric motility, which could be 
inhibited by means of an injection of atropin. Not only will atropin 
inhibit this reaction but a similar effect can be brought about by 
the injection of an extract of the adrenal glands. He explains the 
latter reaction as due to a stimulation of the sympathetic by the 
extract of this gland. According to Rogers: “If the experimented 
animal is angered or excited, which is akin to worry in the human 
being, the gastric juice ceases to flow, due to the inhibitory influences 
carried to the stomach along the sympathetic. After a prolonged 
stimulation the sympathetic becomes partially or fully fatigued, 
allowing the vagus full play, free of inhibition, in consequence of 
which hyperacidity, hypermotility or pylorospasm is produced, 
which may be followed, if this condition is much prolonged, even 
by ulceration.” The cause of pylorospasm therefore, according 
to Rogers, is a continuation of the original failure of the sympa¬ 
thetic, and it is suggested by him that this condition may be best 
relieved by means of pyloroplasty. 

The researches of Cannon are of special interest in this connec¬ 
tion. . According to this investigator the presence of free hydro¬ 
chloric acid in the stomach occasions the relaxation of the pyloric 
sphincter, causing the pylorus to open and thus permit the escape 
of the acid chyme into the duodenum. The presence of the acid in 
the duodenum produces a reflex stimulation of the pylorus, which 
closes and remains so until the contents of the duodenum have' 
again become alkaline. This orderly escape of the gastric contents 
into the bowel proceeds until the chyme has been entirely emptied 
into the intestine. According to this theory whenever this orderly 
relationship between the stomach and intestine is interfered with, 
whether by nervous or organic conditions, the pylorus ceases to 
relax and so empty its usual portion of contents into the duodenum, 
and, in consequence, pylorospasm is produced. The theory of 
Cannon fails to explain such facts as the emptying of the stomach 
in achylia gastrica and the rapid exit of water from the stomach. 
It has been pointed out by means of roentgen-ray examinations 
that the very first portion of the food ingested in the fasting state 
may quickly empty itself out of the stomach, at which period the 
acidity could not have been developed sufficiently to act as a relax¬ 
ing stimulation. It has been suggested by Lockhart, Phillips and 
Carson that certain motor activities of the stomach are associated' 
with the relaxation of the pylorus, Marked motor activities either 
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in the form of changes of tonus or peristalsis may lead to the relaxa¬ 
tion of the pyloric sphincter, explaining, according to this theory, 
the rapid exit of water from the stomach in the neutral state and 
emptying in achylia gastrica. According to Lockhart, Phillips and 
Carson, therefore, there is a far more intimate relationship between 
the muscular activity and the relaxation of the pylorus than between 
the latter and the chemical reaction of the gastric contents. 

McClure and Reynolds have also recently pointed out in an 
elaborate set of experiments that the acid control of the pylorus is 
of minor importance, inasmuch as contraction of its sphincter could 
not be produced by introduction of acid into the duodenum. How¬ 
ever, according to their observations, the quiescent pyloric sphincter 
is found contracted when food is in the stomach and opens regularly 
at the approach of each antral peristaltic wave. 

Pylorospasm may exist in various types: the neurotic, the irri¬ 
tative and the reflex. As a pure neurosis pylorospasm is rather 
uncommon, occurring, according to our experience, in but a small 
percentage of all gastric affections. In a large percentage of cases 
pylorospasm is secondary to some irritation in the stomach itself 
or appears as a reflex condition due to disease of some other organ. 
That there are cases of pylorospasm which are purely neurotic in 
origin, however, there can be but little doubt. Instances of this 
form have been observed in infants. 

In the case of a female, aged twenty-six years, observed by us, in 
whom all of the symptoms of pylorospasm were manifested and who 
was finally subjected to operation, no pathological condition was 
observed, yet entire relief was afforded by means of a pyloroplasty. 
I lie purely neurotic form of pylorospasm occurs more frequently 
in females than in males. In our series three females were affected 
to one male. 

As has already been noted, while pylorospasm does not occur 
frequently as a pure neurosis it is quite commonly observed sec¬ 
ondary to some gastric or abdominal affection, as in gastric or duo¬ 
denal ulcer, cancer of the pylorus, enteroptosis, gall-bladder disease, 
appendicitis, renal disorders and diseases of the male and female 
gemto-urinary organs. 

The fact that pylorospasm may result reflexly from disease of 
the organs beyond the stomach is clearly revealed in the gastric 
upsets which occur so frequently as a result of acute appendicitis 
or nephritic colic. A graphic demonstration of this fact has been 
noted by Aaron. By pressure on McBurney’s point he was able in 
some instances of chronic appendicitis to produce gastric pain, and 
by means of the fluoroscope he was able to note spasm of the pylorus 
at the same time. In fact, pylorospasm can now be clearly revealed, 
as will be noted later on, by means of roentgen-ray examinations. 

The symptoms of pylorospasm vary in intensity according to the 
degree of the spasm. With a moderate spasm a mild discomfort 



472 FINNEY, friedenwald: pylorospasm in adults 

and pressure are experienced in the epigastrium. This occurs 
about two or three hours after meais and is usually accompanied 
by acid eructations and regurgitation. The pains are of the hunger 
types and are due according to the researches of Carlson, Hamburger 
and others to active contractions of the stomach. When the symp¬ 
toms become more intense the pylorus suddenly contracts spasmodi¬ 
cally, causing severe pain which may be followed by vomiting. The 
pain usually manifests itself in the epigastrium, radiating from the 
median line often into the back. At first the spasm appears periodi¬ 
cally, but as the disorder progresses it may become continuous and 
lead to a spastic contraction at the pylorus, with consequent func¬ 
tional obstruction and retention of food. The food is vomited under 
these conditions and presents all of the characteristics ordinarily 
observed in cases of dilatation of the stomach. Relief is afforded for 
a time by vomiting, the period varying from one to four days, when 
a similar attack again recurs. Relief is also usually obtained by 
emptying the stomach of its contents by means of lavage. 

After a long persistence of the affection other symptoms ordinarily 
observed in dilatation begin to appear, i. e., emaciation, thirst and 
constipation. The vomiting in pylorospasm may be persistent, 
finally terminating in the expulsion of a watery mucus, very acid 
and containing at times streaks of blood. The vomiting is often 
explosive in character, the stomach emptying itself suddenly of 
large quantities of acid contents. As soon ns the spasm relaxes the 
symptoms disappear. 

On examination during the attack the pyloric area is found tender 
to pressure and contraction may take place near the pylorus, pro¬ 
ducing a firm mass, easily detected on palpation in patients with 
thin abdominal walls. This gradually disappears as the spasm 
relaxes. At this time the abdomen is rather contracted and the 
recti muscles tense. After the spasm disappears the tenderness is 
less marked and the abdomen again regains its normal appearance. 
The gastric contents may show a varying degree of acidity, depend¬ 
ing largely upon the time when the secretion is removed. During 
the period of spasm there may be a lowered, normal or hyperacid 
content, varying according to the intensity of the attack and the 
time of the onset of the cramps. In the interval between the attacks 
the gastric contents may be normal. There is usually present, how¬ 
ever, a hyperacidity or hypersecretion, the degree of which usually 
depends largely upon the duration of the affection. It is rather 
unusual not to be able to demonstrate hyperchlorhydria some time 
during the digestive period by means of fractional analysis. After 
long persistence of this disorder, when obstruction with stagnation 
has occurred, the gastric contents assume the appearance of that 
ordinarily observed in dilatation of the stomach. 

The greatest aid is afforded in the recognition of pylorospasm 
through roentgenology. It is by this method that both the nervous 
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as well as the organic forms can usually be readily determined. 
Aaron has called attention to the value of the fluoroscope in the 
diagnosis of the reflex forms, and more recently Carman has referred 
to spasms of the stomach and duodenum from a roentgenological 
point of view. Spasms of the pylorus may be determined either 
fluoroscopically or by means of a series of roentgenograms, best bv a 
combination of both methods. • ' 

In a study of this character it is important to determine whether 
the lesion producing the spasm is within the stomach or beyond this 
° r ?«7u’ OT ’ a ® a '"’ w * lct her or not it is of purely nervous origin. 

When spasm of the pylorus is produced by an ulcer a six-hour 
retention ,s usually present, together with a definite and persistent 
filling defect in the stomach, though in a number of instances in our 
experience the spasm and retention were the only signs pointing to 
ulcer. It is interesting to note that these signs may occur with 
ulceration in the stomach even when situated at some distance from 
the pylorus. The retention so constantly observed has been attrib¬ 
uted to various conditions; it has been ascribed to pyloric spasticity 
due to the hyperchlorhydria, to gastric atony and to .interference 
with the peristalsis due to the ulcer or possibly to a reflex pyloro¬ 
spasm. 

Pylorospasm is frequently of reflex origin. One finds it not 
uncommonly associated with cholecystitis or chronic appendicitis. 
In this condition the bismuth meals are retained at the pylorus for 
some time; the spasm relaxes to a degree and a part or all of the 
bismuth is finally expelled. In some instances the spasm is so per¬ 
sistent that it makes one suspect that he is dealing with an nicer, 
but in a number, of instances of this character under' our care the 
diagnosis of cholelithiasis or appendicitis was eventually confirmed 
by operation. 

Cancer of the stomach is at times, although rarely, accompanied 
by spasm; especially is this the case in the early stages of the dis¬ 
ease or in those instances in which there is obstruction. Ordinarily, 
however, there is hyperraotility with rapid evacuation of contents 
without spasm. There is usually present, however, a filling defect 
which is generally surrounded by an invasive area which interferes 
with motility, producing an apparently dead area. It is highly 
important to differentiate pylorospasm due to disease in the stomach 
itself or duodenum from that due to conditions outside of the stom¬ 
ach. Spasm due to ulcer or cancer is usually observed situated near 
the lesion itself and often in the area opposite to the lesion. Its 
location is constant and unvarying and the spasm is definitely 
present throughout the entire examination as well as at subsequent 
examinations. .On the other hand the spasm caused by disease of 
remote organs is usually short in duration and intermittent in char¬ 
acter and not always constant. In some instances the spasm is 
located at the. pylorus, at others some distance from the pylorus 
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(gastrospasm). Though usually present in the same area it changes 
its aspect now and then. In these instances a six-hour retention 
is often found at one examination and not at another. The differen¬ 
tial dagnosis is not always certain, and it may be impossible in 
many instances to differentiate between the two conditions. A well- 
established test to exclude pyloric spasm of nervous or reflex origin 
is furnished by means of the administration of atropin or belladonna 
given in full doses. Spasms produced by lesions of the stomach 
are not influenced by this drug. Those of nervous or reflex origin 
usually disappear, in this connection it is interesting to note that 
pylorospasm, no matter what its origin may be, whether due to dis¬ 
turbance within the stomach itself or without, disappears under 
narcosis, and it is for this reason that it frequently remains unde¬ 
tected at operation. 

As a rule the diagnosis of pylorospasm is not difficult, but to dis¬ 
tinguish clinically those forms purely neurotic in character from 
those due to intrinsic or extrinsic causes is at times a most difficult 
problem. In order to arrive at a proper diagnosis all organic con¬ 
ditions must be excluded. A correct conclusion may.usually be 
obtained by noting the presence of the attacks of pain occurring 
two or three hours after meals, which are relieved temporarily by 
the ingestion of food (hunger pains); in addition a tender area is 
usually present in the region of the.pylorus; there are symptoms of 
hyperacidity, of intermittent stagnation; and at times a definite 
resistance is detected on palpation in the region of’the pylorus, 
assuming the character of a small tumor which gradually disappears. 
Finally the roentgen-ray signs are usually very distinctive and 
frequently clear up the actual cause of the spasm. 

In the treatment of pylorospasm it should be remembered, as has 
been previously noted, that this condition is frequently secondary 
to some other affection either located within or without the stomach 
itself, and that the primary disorder should, as far as possible, be 
overcome before treatment is directed to the spasm. The treatment 
of pylorospasm consists primarily in properly overcoming the under¬ 
lying neurasthenia. On this account, change of scene, massage, 
rest or even a rest-cure may be found advisable. The diet should be 
carefully regulated, all irritating food should be avoided and the 
meals should be small, easily digested and given at regular intervals. 
In certain instances an ulcer cure with the patient in bed for two 
or three weeks under a Sippy diet has afforded very satisfactory 
results. In other instances the administration of olive oil has been 
of great service. During the attack the best results are obtained 
by means of hypodermic injections of morphin with atropin; for 
the pain, codein combined with belladonna is serviceable. Sodium 
bromide with chloral has been recommended in some instances; hot 
applications and stupes to the abdomen and. a thorough lavage 
with plain water; permanganate of potash or nitrate of silver solu- 
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tion has proved serviceable at times. The drug which is most 
helpful in the treatment of this affection is atropin prescribed in 
full doses and best administered hypodermically. This drug inhibits 
the vagotonic irritation and thus relieves the spasm. Stockton has 
recommended adrenalin hypodermically in some instances and 
reports remarkable relief by the use of this drug. The administra¬ 
tion of adrenalin nucleoprotein, as advised by Rogers, has given 
relief in a number of instances under our care. 

In the intractable forms of pylorospasm which have resisted all 
medical treatment the operation of pyloroplasty has furnished a 
means of satisfactory relief.' Rogers has reported a case of pyloro¬ 
spasm due to gastric ulcer which was not relieved by gastroenteros¬ 
tomy, but in which cure was finally effected by means of a pyloro¬ 
plasty, and he suggests this operation as a relief for this condition 
on purely theoretical grounds. According to this observation a 
gastroenterostomy, whether there be a hyperacidity present or not, 
does not always cure the pain due to a pyloric spasm. 

“The explanation of its persistence or later occurrence, especially 
when no ulcer is present, must indicate a continuation of the func¬ 
tional failure of the sympathetic, which should be relieved by 
pyloroplasty.” 

Our experience is entirely in accord with that of Rogers. We 
have been greatly impressed with the fact that these cases of pyloro¬ 
spasm which remain unbenefited by medical treatment should be 
operated on and that pyloroplasty affords the best possible means 
of cure. Moreover, pain of every character in the upper abdomen 
should be carefully observed and studied clinically, so that if opera¬ 
tion be undertaken for any cause and no explanatory lesion be 
observed the advisability of performing a pyloroplasty may be con¬ 
sidered-provided, of course, that definite evidence of pylorospasm 
has been previously noted. This fact is of the utmost importance, 
inasmuch as the spasm is extremely liable to relax under anesthesia, 
and the actual condition may therefore be entirely overlooked in 
the course of the operation. 


Report of a Few Illustrative Cases. 

Case I.—Pylorospasm of nervous origin in a female, aged twenty- 
five years; relieved by means of a rest-cure and lavage of the stomach. 

Mrs. G. B. has been affected with nervous indigestion for several 
years; for the past six months after a series of family worries her 
nervous symptoms have become intensified; she complains of weak¬ 
ness, is easily exhausted, suffers with insomnia and is extremely 
hysterical; in addition the gastric symptoms have become aggra¬ 
vated. She suffers with discomfort and pains in the stomach one to 
two hours after meals, vomits acid gastric contents at times; alkalies 
and food give temporary relief. During an attack with the appear- 
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ance of the pain one can definitely palpate the pylorus as a hard 
mass, which disappears in a few moments. The gastric secretion 
presents a total acidity of 64, free HO 50; no retention. A roentgen- 
ray examination reveals a marked pylorospasin, no evidence of 
ulcer or any other abnormality. Under a rest cure with frequent 
lavage and the administration of belladonna the patient made a 
speedy recovery. 

Case II.— Pylorospasm complicating a case of cholelithiasis in a 
man, aged fifty-four years; cholecystostomy; recovery. 

J. S. had been affected with gall-bladder attacks for five years; 
a number of these attacks were accompanied with intense colic and 
jaundice. During the last few months there were severe gastric 
symptoms present with every attack; the patient would vomit large 
quantities of undigested food, and at tunes on the following morning 
food eaten the day previously; visible peristaltic movements were 
detected over the region of the stomach during several attacks. 
No abnormalities could be determined on physical examination. 
The gastric contents between attacks presented a total acidity of 
42, free HC131. A roentgen-ray examination revealed the stomach 
pulled over and held in the gall-bladder region; there was present a 
six-hour retention and pylorospasm. At operation numerous gall¬ 
stones were removed; the pylorus and stomach were found normal, 
the gall-bladder was drained. The patient made an uneventful 
recovery and has had no further disturbance. 

Case III. Pylorospasm caused by chronic appendicitis in a 
female, aged twenty years; appendectomy; recovery. 

J. S. sought relief from recurrent attacks of abdominal pain with 
which she had been afflicted for from six to eight years; the attacks 
appeared at intervals of from four to eight weeks. The pain would 
come on suddenly, was accompanied by slight fever and would 
usually center itself in the right lower abdomen. The, pains were 
usually moderate, and after a few weeks would gradually subside. 
Soon after the appearance of the pain, gastric symptoms would 
always manifest themselves, consisting of distress, gastric peri¬ 
stalsis, nausea and finally vomiting; the vomitus frequently con¬ 
tained food eaten she to eight hours previously; as soon as the stom¬ 
ach had completely emptied itself the nausea and vomiting would 
cease and the abdominal pain subside, although the lower right 
abdomen remained tender for some days afterward. Knowing the 
relief afforded by the vomiting the patient has recently been able 
to abort certain attacks by inducing vomiting artificially by means 
of emetics. On physical examination there was present every evi¬ 
dence of chronic appendicitis, which was verified by means of a 
roentgen-ray examination. An appendectomy was performed which 
afforded permanent relief. 
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Case IV. Pylorospasm caused by intestinal stasis in a female, 
aged twenty-six years. 

M. S. had been affected with chronic constipation for at least 
fifteen years. During the past two years this condition had become 
more aggravated, so that even with drastic purges relief was not 
always afforded and the patient was required to resort to enemata 
frequently. After the constipation had persisted for two or three 
days the patient would become nauseated, which would be followed 
in five or six hours by vomiting, and frequently of food eaten the 
day previously. There were present headaches, great distention in 
the region of the stomach and much pain, which also would be 
relieved after the stomach had been thoroughly emptied and after 
a good bowel movement. 

On physical examination of the patient nothing abnormal was 
revealed between the attacks. The gastric contents presented a 
total acidity of 72, free HC1 54. A roentgen-ray examination 
revealed marked cecal and colonic stasis with a maximum prolapse 
of the colon. By means of a thorough regulation of the bowel 
movements the patient was gradually relieved of the attacks. 

Case V.—Pylorospasm accompanying renal colic in a man, 
aged thirty-eight years. Operation; recovery. 

F. J. had been haying attacks of acute pain in his left lumbar 
region at varying periods for three or four years. The attacks would 
appear suddenly, were very intense and were accompanied by severe 
gastric upsets. At the onset of the attacks there was acute pain in 
the left kidney region followed shortly by nausea and pain in the 
region of the stomach. The pain would proceed down the left side 
into the bladder and penis and within a few hours a rise in the tem¬ 
perature would manifest itself. The stomach would become dis¬ 
tended and there was severe gastric pain, nausea and vomiting. 
The patient frequently vomited food taken five to seven hours 
previously. The attacks would last six to twelve hours. They 
would subside under the influence of hypodermic injections of mor- 
phin. An examination of the'urine following an attack revealed 
blood. The diagnosis of kidney colic due to stone with reflex 
pylorospasm was made. A roentgen-ray examination revealed a 
kidney stone which was removed by operation. Complete relief 
was afforded. 

Case VI. Pylorospasm in a female, aged thirty-nine years, 
simulating cholelithiasis; pyloroplasty; recovery. 

_ Mrs- y/.J. had been affected with acute attacks of indigestion 
since the birth of her last child, four years ago. The attacks were 
very acute and could ordinarily be traced to errors in diet, though 
some occurred without dietary indiscretions. The first attack was 
definitely noted three days after labor, The attacks were all alike, 
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though their intensity recently had become extremely severe. These 
attacks were characterized by intense colicky pains beginning in the 
epigastrium and radiating toward the right side under the shoulder- 
blade. This was soon followed by marked nausea and severe vomit¬ 
ing. On two occasions food eaten six and eight hours previous to 
the attack was noted in the vomitus. Hypodermic injections of 
morphin were required for relief. At no time were chills or fever 

observed during the attacks. 

On physical examination of the patient the liver was not observed 
tobeey, though there was distinct tenderness under the right 

• ^e dmgnosis °f probable cholelithiasis was made, but at opera¬ 
tion the gall-bladder appeared perfectly normal; there was present 
however, even under the anesthesia a definite spasticity of the 
pylorus. 

A pyloroplasty was done; the patient made an uneventful recovery 
. and has had no further attacks. 

Case VII.—Pylorospasm associated with appendicitis in a female 
aged thirty-nine years; appendectomy but no relief; pyloroplasty- 
recovery. v 

Mrs. J. M. had been affected with indigestion for the past six 
■ , jF e was a ^ nos *- constant headache, nausea, marked 
abdominal distention and severe constipation. 

At times the symptoms would become aggravated and there would 
be severe pain in the region of the stomach, with nausea and vomit¬ 
ing; the vomitus contained food eaten eight to ten hours previously. 
Ihe acute symptoms would disappear in twenty-four to thirty-six 
hours, leaving the entire abdomen extremely tender. 

On physical examination between the acute attacks the abdomen 
was found soft; there was a distinct epigastric tenderness and more 
marked tenderness in the right lower quadrant at McBurney’s point, 
with slight muscle spasm. The gastric analysis at this time revealed 
a marked hyperacidity; total acidity of 72, free IICl 54. A roentgen- 
ray examination presented a rather spastic pylorus and evidence 
of chrome appendicitis. Appendectomy was advised and per¬ 
formed; the patient had moderate relief for a month, when the 
former symptoms began anew and became more aggravated than 
before. During the acute attacks the stomach was markedly dis- 
tended, and on one occasion food eaten the day previously was 
vomited. A diagnosis of pylorospasm was made and a pyloroplasty 
performed, after which no further disturbance was noted. 

Case VUI.-Pylorospasm associated with chronic appendicitis 
and intestinal adhesions with stasis in a man, aged fifty-seven years- 
pyloroplasty; appendectomy; recovery. 

J. C. had been affected with digestive trouble for several years; 
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recently his symptoms have become aggravated. He complains 
of nausea and frequently of vomiting, which affords him some relief. 
There is also present heartburn, acid eructations, anorexia, headache 
and dizziness. Constipation is marked and persistent. At times 
these symptoms become acute, forcing the patient to bed for one or 
two days. During these attacks the patient has vomited food that 
had been eaten the day previously. 

On physical examination one notes a marked tenderness over 
McBurney’s point as well as in the epigastrium; there are no other 
abnormalities. The gastric analysis presents a total acidity of 63, 
free HC146. A roentgen-ray examination reveals a marked pyloro- 
spasm together with a chronic appendicitis and cecal adhesions and 
stasis; the pylorospasm was so marked that the patient was given 
large doses of belladonna and another examination made a few days 
later revealed the identical condition. 

At operation the chronically inflamed appendix was removed, 
adhesions released and a pyloroplasty performed. The patient made 
an uneventful and perfect recovery. 

Case IX.—Pylorospasm of a purely nervous type in a female, 
aged twenty-five years; no lesions detected at operation; pyloro¬ 
plasty; recovery. 

Miss E. M. consulted us for relief of a nervous indigestion with 
which she had been troubled for the past six months. There was 
present loss of flesh, weakness, loss of strength, headache and indi¬ 
gestion. The patient complained of frequent nausea followed by 
vomiting, and at times of vomiting of very large quantities, with 
remains of food eaten seven to eight hours previously. The vomitus 
was exceedingly acid. The discomfort was temporarily relieved by 
food. On physical examination of the abdomen nothing abnormal 
was revealed. The gastric secretion presented a total acidity of 68, 
free HC1 46. An exploratory operation was decided on; no^lesion 
was observed anywhere in the abdomen; the pylorus appeared 
normal. On account of the persistent pylorospasm a pyloroplasty 
was performed. The patient made a thorough recovery and has 
remained well since, without recurrence of any of her former gastro- 
intestinalsymptoms. 

Case X.—Pylorospasm associated with gastric ulcer in a male, 
aged forty-seven years; gastro-enterostomy but no relief; pyloro¬ 
plasty; recovery. 

J. K. S. consulted us for a gastro-intestinal disturbance which 
has persisted for a period of four to gix weeks at a time during the 
past ten years. Four years ago a gastro-enterostomy was performed 
for a pyloric ulcer; relief was afforded for three months, when all the 
former symptoms returned. There was present pain appearing two 
hours after meals, which was relieved by food and alkalies; nausea 
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and vomiting were frequent and the patient often vomited food eaten 
a day previously. With the attacks of pain there was often a sensa¬ 
tion of movements passing over the abdomen. On physical exami¬ 
nation the abdomen was found distended and peristaltic movements 
were observed on one occasion. A roentgen-ray examination 
revealed a perfectly patent gastro-enterostomy opening, together 
with a marked pylorospasm but no filling defect. The diagnosis of 
pylorospasm with possible ulcer was made. At operation there was 
no evidence of ulceration. The pylorus was found somewhat 
spastic, however, and a pyloroplasty was performed; the patient 
made an uneventful recovery and has had no further return of his 
former disturbance. 

Case XI.—Pylorospasm associated with a chronic gastritis in a 
man, aged forty-eight years, simulating carcinoma. 

E. J. S. had been complaining of nausea and vomiting for the 
past six months. There was a loss of weight of ten pounds, poor 
appetite, flatulence and some abdominal pain. On physical exami¬ 
nation no masses could be detected and there was no abdominal 
tenderness. The gastric secretion showed a true achylia and there 
was blood in the stool. The Wassermann reaction was negative 
and there was a definite defect at the pylorus revealed by the 
roentgen ray. The question of malignancy could not be ruled out. 
An exploratory operation was advised at which a chronic gastritis, 
together with a marked pylorospasm, was revealed. A pyloro- 
plastywas performed, following which entire relief was afforded. 

Summary. V? Pylorospasm is a complex nervous phenomenon 
the exact etiology of which has not been satisfactorily established. 
Experimentally the fact has been definitely demonstrated that 
pylorospasm may be produced in rabbits by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. That there 
is a definite association between this condition and the endocrine 
system is indicated by the fact that the spasm may be brought 
about by injection of certain extracts of the thyroids and para¬ 
thyroids and inhibited by injection of an extract of adrenals. On 
the other hand there is but little question that changes in tonus or 
peristalsis are of great importance in the production of this phe¬ 
nomenon. 

2. Pylorospasm may exist in one of three types: the neurotic, 
the irritative and the reflex forms. In the largest percentage of 
cases this condition is secondary to some irritative lesion in the 
stomach or is reflex from disease of some other organ. Many of 
these cases are promptly and completely relieved by removal of the 
cause, chronic appendix, gall-stones, etc. There exists, however, a 
purely neurotic form without any demonstrable lesion. 

3. The condition can usually be recognized clinically by a careful 
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study of the case. In the majority of the cases slight if any patho¬ 
logical changes can be demonstrated about the pylorus at operation, 
as the general anesthetic usually completely relaxes the pyloric 
spasm. In advanced eases one may observe varying grades of hyper¬ 
trophy in the pylorus and the pyloric antrum of the stomach. 

4. The symptoms of pylorospasm are rather characteristic. 
These consist of pains of the hunger type appearing two or three 
hours after meals, which are relieved by emptying the stomach of 
its contents as well as by the ingestion of food; of contractions of the 
stomach leading to tumor formation, which disappear as the spasm 
relaxes; of symptoms of intermittent stagnation and hyperacidity. 

5. The greatest aid afforded in the recognition of pylorospasm is 
by roentgenology, by means of which the nervous as well as the 
organic forms may usually be differentiated. 

6. In the treatment of this affection medical measures should 
always be given a careful trial; if it be secondary to other abdominal 
conditions the primary disorder should, as far as possible, be over¬ 
come before treatment is directed toward the spasm. The treat¬ 
ment consists of overcoming the primary neurasthenia. This is 
most satisfactorily accomplished by means of dietetic and hygienic 
measures. During an attack the best results are obtained by means 
of hypodermic injections of morphin with atropin following a thor¬ 
ough lavage of the stomach. The drug most useful in the treatment" 
of this affection is atropin given in full doses. When medical 
measures fail to give the desired relief, pyloroplasty theoretically 
is the operation of choice and practically gives most satisfactory 
results. 
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Epidemic encephalitis has given rise to a number of rare and 
interesting symptoms which are largely due to the peculiar nature 
of the virus and its localization in parts of the nervous system not 
usually involved. It is not unlikely that the toxic agent possesses 
a special affinity for certain cellular neurons, thus producing some 
of the striking clinical results which have been noted. 



